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y - r - ^ ytxxr^^xt>ftS^Kil:^^$ti§ £ <h 
5 fci & £ o 

fc^^^Hc k hb r m <D7kmm\z & zwtmm&M'r ^ t\z & 
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Ph. Ph 

M 

y NH HN — ^ 

(10.8 mg, 0.022 mmol) T ;V 3* ffl M Sn , fr^X. 
5 CH 2 C 1 2 (1.5 ml) £«PLfc 0 #6n&ItfiitS 

:e*-hjg#L'fco £6>££fc, ch 2 c 1 2 (i.7 mi) & m 2ra l , 

^ t? , fc^i fc: ?s b fc 5£ (2) ox^-^h 

(enamide) (0. 30 mmol) <D C H 2 C 1 2 (0. 8 ml) mWt& UUtL, 
10 &V>T, s£ ( 1 ) 5 >4t&® (0. 20 mmol) © C H 2 C 1 2 

(2. 0 ml) 3 0 frmfrVT®^ < V iiMZ-T, Ot© 

fi*T 1 5#|Hl»#bfc. 

KjSig£-JRfc:N a H C O 3 ^fB7K^^§Jn^.TSJ55^^±$-tir 
fee SjS*i£-?j££^i&<h CH 2 C ljTiaJlfc. 

mm&mft-£itit&\z* mmft&E t oh (3.0 mi) \zmm 

4 8 %HB r*it (0.3 il) & Jn A , ^MiC^ V> T 1 . 

20 ELmm\z*&TxmM7km±hvv&7kmm*M%.frm., ch 
2 ci 2 TMtBb, ^r^ffi^^fp^^TKTisfn^^b, -^©^^tk 

fee 
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fe 0 ee (%) tt, HPLC^lTlC^O^Sbfco 



CD 

0 




co 
o> 


O) 




ID 
00 


o 
cb 


cvi 
o 


O 

a> 


o> 


00 
00 




w 

00 


* * 


<* 


CM 

r- 


00 


CO 

do 


r» 
o> 


CD 


CO 


CO 
0> 


CO' 
00 


<o 


*t 

€0 




to 

or 


I 
X 


X 
X 


X' 
X 


x 
i 


I 
X 


£ 


I 


I 

X 1 


I 

X 


X 


I 


m 

; l.J 

tZ 
H 




JZ 
CL 


£ 

a. 


CL 


JZ 
CL 


X 

CL 
1 

o 

1 


jc 
a 

i 

O 

i 5 
1 


JC. 
CL 

i 

o 

1, 

<* 


JC 
CL 
1 

a> 

) 


1 


s 

4s 
l 

CM 






CO 


o 

c 
CD 


d 
c 

CO 


O 

c 

CQ 


© 


Q 
c 
ED 


o 

c 


o 

c 
CD 


O 

c; 
CQ 


o 

c 


■0 
c 
CQ 


0 

*■» 


IP 
A 

m 


CM 


S3 
-r 

o 
o 

6 


X 

o 
o 

p 


CM 

JL 

d 
o 
o 


JL.. 

d 
o 
o 


**>. 

CM 

JL 

d 
o 
o 


l 

X 

O 

o 


. & 

JL 

a 
O 
O 


S3 

JL 

a 
o 
o 


«• 

CM 

T? 
•*>-■ 

a 
o 
o 


<** 

X 

a 
o 
6 


CO 

— - 

.JL 

O 

o 
o 


V 




Ui 


Ul 


c 
CQ 


«*-» 
ill 


ui 


LU 


w 




UJ 


w 


CQ 




T— 


CM 


co 




ID 


CD 




oo 









11 



WO 2005/070876 



PCT/JP2005/001282 



O . 



KO^^lKD^'SNo. 6. No. 8, No. 9, £>&T$N 
1 OfcOV*T<£>tH^4it : £#Ct-^L'fco 




)Me (2#)-EthyI 2-Acetylamino-4-oxo-4-(4- 
B D - - methoxyphenyl)butyrate : [a] 15 b ^108,02 (92% 

\^NH 9 ee: f c 1.61,CHCl3); Mp. 117-118 °C; *HNMR (CDCI3) 

J 5= 1.23 (t, 3H; J =7.1 Hz), 2.01 (s, 3H), 3.53 (dd, IH, J 

=3.9, lS.O Hz), 3.70 (dd, 1H, /=3 ? 9 18.0 Hz)V3.88 (s, 3H), 4.21 (q, 2H, 1= 7.1 Hz), 
4.93 (dt 4 1H, /= 3,9, 7.7 Hz), 6,67 (d, 1H».7 = 7,7 Hz), 6.94 = 8,9 Hz), 7.92 

(d,2H,/=8.9Hz); «C]StMR (CDCl3) d= 14.1, 23.2, 40.1,48.4, 55:6, 61.7, 113.9, 
129.1, 130.4,164.0, 169.9, 171.3, 196.4; 1R (neat) 1602, 1674, 1741 cm" 1 ; MS (EI) 
= 293 (N^); HRMS (ED; Exact mass calcd for CjsHis^Qs IMJ+, 293. 1263. 

Found 293.1273; HPLC, Daicel Ouralcel AD+AD+-AD, hexane/»PrOH = 4/1, flow 
rate = 0.75 mL/min :. fR =• 0£ min (S), fa ,= 70.4 min (R). 




EtO 

•C,iH 23> ,NH 6 
T 



(2R)- 2-Dodecandylamino-4-oxo-4-^«tolyl-butyric 
acid ethyl ester : [ttj 2 ? D -55.3 (91% ee s c.i:7fl, 
CHCI3); Mp.60-60.5°C; MftNMft. (CDCI3) S = 0,88 (t, 
3H, J = 6.(?'H2),. IrtM .35, (m, 19H), 1.55-1.68 (to, 
2H), 2.14-2,27 (m, 2H), 2.41 (s, 3H), 3.56 (dd, 2H, /= 
4.2, 18,1 Hz), 3.7.I (dd,2H. 18,LHz), 4.20 (q,2H, J- 11 Hz), 4.96 (dt, 1H> / 

= 4:2, 8,0 Hz), 6,67 (d, 1H, J = 8,0 Hz), 7;26 (apparent d, 2H, j = 7.8 Hz), 7.83 
(apparent d, 2H, /= 8.3 Hz); 13 C NMR (CDCI3) 5 = 13,9, 14*), 21.5, 22.5v 25.5, 29.0, 
29.2,29.3,29,5,31.8, 36.4, 40.3, 48.1, 61.5, 128.1,129.3, 133.5*. 144,5, 171,2, 172.8, 
197.4; BR (neat) 3310, 2925, 2854, 1742, 1682, 1653, 1607, 1523, 1466, 1407, 1367, 
1289, 1207,. 1182, 1040, 8 U em" 1 ; HRJMlS (pAB); Exact mass calcd for C25H40NO4 
XM+H1+, 418.2957. Found 418.2958. Anal C^cd foi 1 G25H39NQ4: C, 71.91 ; H» 
9.41JB, 3.35. Pouild- G, 71.68$ H, 9,49; Ni 3.72.; HPtC, Daicel Cbiralcel AD„ 
hexane/'PrOH = 9A^il^^»19^^£AniQ:t <R = I9.8 min (25), *r=.22.7 min (2/J). 
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(2lC)-2-Dodec»noylainino-4-naphthaleii-2-yI-4-oixd- 
butyric acid ethyl ester : [aJ l? D -45.7 (889fe ee, 
c 0,615, CHCI3); Mp. 75,0-76.0 "C; IfifNMR 
O (CDCfe) 8. =* 0,8? (t, 3H; / = 6,8 Hz), 1.10-1:35 (in, 

19H), 1:54-1.66 ^ 211), 2.14-2.30 (m, 2H), 3.75 (dd, lH, ./ =4.1, 18.0 Hz), 3.88 (dd, 
1H, J = 4.1, 18.0 Hz), 422 (ij, 2H, J =7.1 Hz)< 5.02 (dt, lH,,/= 4.1/7 A Hz), 6.68 (d< 
lHi T= 7.8 Hz), 7,30-7.40 (nt, 1H), 7.50-7,65 (m, 2H), 7,85-8.00 (m, 4H); ^CTjJMR 
(CDCi 3 )5 = 14.0, 314,0, 22.6, 23.5, 29.1,29.2, 29.2, 29,4, 29.5, 31.8, 36.5, 40.5, 48.3, 
61.7,66.8,123.4, 126.9, 127,7, 128.0, 128.1, 128.5, 128,6/128.8, 129.6, .130.2, 132.4, 
133.3, 135.8, 171,2, 173.0, 197.9; IR (neat) 3333, 3060, 2922, 2852, 1733, 1684, 
1644, 1545, 1468,1401, 1366, 1230, 1 173, 1126, 1047, 815, 749, 668, 566 cm' 1 ; 
HRMS (EI); Exact mass calcd'fbr S^3^04.1NJ*> *53,2S79. Fount! 453:2885; 
HFLC, Daicel Chiralce] AD, hexan&f?rOH= 19/1, flow rate = LO mL/xnin : /r = 
29.6 trail (£), t& = 36.3 mia (R). 

(2fi)-2-Acetylamino-4-naphthaIen4-yl-4-oxo : i-butyric 
acid ethyl ester ■:< [a^ D -81.9 {9.1% ee,c 0.835, 
BO r 'Y - — pHcl3); Mp! 94 _ 95 ^>>C;lH^MR (<^(a3).^ : -153} (t,. 



3H, / = 7:2 Hz), 2.03 (S, 3H), 3.75 (dd, 2H, / =3.9, 18.1 Hz), 3.87 (dd, 2H, /= 4.2, 
18. 1 Hz), 4.22 (q, 2H, / = 7:2 Hz), 5.02 (dt, 1H, / = 3.9, 8.0 Hz), 6:79 1H j - 8,0 
Hz), 7.56-7.65 (hu2H), 7.85-7,90 (in, 2H), 7.92-8.00 (ffl, 2H), 8.46 (s, 1H);>3C NMR 
(CDCI3) p = 14.0, 23.0, 40.5, 48.4, 61,6; 123.3, 126.9, 127.7, 128.5, 128.7, 129.5, 
130.2, 132.3, 133.2, 135.7;, 169,9, 171,1, 197.9; tR, (neat) 3289, 3059, 2983, 2935, 
1736, 1677, 1541, 1469, 1372* ,1281, 1214,, 1191, 1124, 1022, 944, 859, 822 cnT*; 
LRMS (FAB) mtz- 3,14 (M+H*); Anal. Gated for C 19 H 1 9N0 4 : G, 68.99; H, 6,1 Is N, 
4.47- Found: C, 6^.89; H, 6.22; N, 4.32.; Daicel Ghiralcel AD, hexane/'PrOH 

= 4/U flow rate = l,0inL/min : fo» 13,0 nSin (25), fR = 15.6 min (2i?). 




@B&^£, pf^^ifc^^TR^ 3 , 5-^- t BuC,H,©'b© 
5 £ m „ 

No. 1 (D&mWlOW^U 9 2 X) , ee (%) 
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<mmm 3 > 

ilMl ©No. 1 (D*kf&m<D'£n8,\Z&^T. -T^Xb^^i 
bTR'=Et, R 2 =OC (CH 3 ) 3 (Dik&m&m ^r7;Vi?7 
5 5>SB1&^£, B&fB5£te:33^TRj^ 2 -M e O - C 6 H 4 SOfeO 

£Efc%©iK2fM3: 7 8 D , ee (%) « 8 7Tfeofco 

<^IM4> 

Il^llCNo. 1 KD^^IO^^I^^T, ^7JV^75 
10 >1E1£^£, MfB^lC^ V>TR#? 3 , 5-i?- ! BuC s H 3 il? 

MfHNo. 1 1 O*^©4fi)g«f0JRJ(itt8 1 ee 
(%) fci 8 4 & „ 
<iWJ 5 > 

15 5£ (1) l:^^TR'=E t, R 2 =COC,jH 23 <7)^^>ft;£- 
5£ (2) l:fe^TR s =Et, R 4 =4MeO-Ph. R 5 = 
H, R 6 ~Me (E/Z=>99/<1) 0X^5 Hft^tlSi 
JIM 1 fc IHm^^c^#ijnS^$-Sr7£o HB r Mia^tii 

20 JR^ 7 7 s y n/ a n t i = 8 6 / 1 4 , 

94%ee (syn) 
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'Me 



ethoxycarbonylimino-4-(4-methoxy-phenyI)-3- 
methyl-butyric acid ethyl ester ( synkttti = 
86/14):: iHNMR (CDCl3>.8 = 0.88. (t,3H, /= 6.5 
Hz), 1.10-1 ,40 (m, 25H), 1 .50-1 .75 (m, 2H), 2.10- 




O 



2,36 (m; m. 3-60-3.75 (m, iH), 3.82 ( Si 3H), 4.0-4.3 (m, 4H), 4.75 (dd, lHx5/6, 3 = 
4.6, 7,9 Hz), 4,94 (dd, lHxW6,/ = 4 f 4 v ? 5 2 Hz), 6.26 (d, lHx5/$./=7.SHz), 6.76 (4 
lHxi/6, J= 9.2 Hz), 6;80^:b0 (in, 2H); 7.44 (apparent d, 2H,7= 8.6 Hz); HkMS 
(EI); Exact mass paled for C29H46N2O6 [M]+ 518.335& Pound 518.3350; HPLC, 
Daicel Ghiralbel, AD+AD, faexane/'PrOHW 9/1 . flow rate = 0,? mlL/min ; «r = 33.4 
min (2S,3R), tR = 36.0 man (2S, 35), = 41.4 nun (2R, 3S), <r = 54.4 miri« (2fi t 3K). 

<^JIM6> 

mmm 1 tcSsViT, H B r £ SMIIift^TPJlT© 

T&totS, aS^lr, Et 2 0 (7. 2 ml) - 4 5 "C 

fc^^Ib7to L i I (133. 8 mg, 1. 0 mmol) £Ssinb, 30^ 
mmWVTco LiAlH(O t Bu) 3 ( 254. 3 mg, 1.0 

mmol) & man v re, m&m%- 4 5 <c<Dum\z&\,*T 3 7 r#w 

^(Dit^m^. 93. 6mg, JR?8 7%t#feo syn/a 
nt 1 = 14/8 6 T&ofco 
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(2R, 42?)-4-Benzylojjycarbonylamino-2- 
^■^VV" 1 doaecanoylamino-4-phenyi-butyric acid ethyl ester . 
CiiHaa.yNH HN^OBn [a] l % -2,0 (92% ,ee, c 0,465, CHC1 3 ); *H NMR (GDCI3) 
J fi S = 0.88; (t, 3H, J = 6.8 Hz), f.14-1.38 (m, 19H), 1,48-1,68 

(m, 2H), 2,15-2.42 (m, 4H), 4.00-4.20 (m,2H), 4-54 (prs, 1H),4.82 (brd,.lH, 7=4? 
H2)t5.05 (d, IH,/- 12.31^5.09 (d; IH.7* 12.3 Hz), 5.28 (bts, IH), &19 (brs, 
lH) k 7>20-7.40 (m, 10H); NMR (CDCI3) 5 « 14.0, UX, 22.6, 25.4, 29.2, 29.3, 
29.3, 29.4. 29.5, 29.6, 31.8,36.3, 50.1, 61;6, 66.8, 126.5; 127.8, 128.0, 128.0, 128.1, 
128.4,. 12815, 128.7, 136.3, 155.7, 17L9, 173. 1;IR (neat) 3230, 2925, 2854, 2079, 
1715, 1654,1538, 1455, 1254, 1043, 699, 668, 548 cm" 1 ; HRMS (EI); Exact mass 
calcd for C32H46N2O5 [M]+ 538.3407. Found,538.3398; Anal. Calcd for 
C^tii&ijQsiCi 71,34; H,8.61,N, 5,20. Found: C, 71.1 1; H, 8.73; N t 5.06; 

HgLC; Daicel Chiralpel ODH+ODH, hexane/'?rOri == 4/l j , flow rate: == 0.2 mL/min : 
= 49.0 min (21$ rR=53.9 min (25), 

q (2R, 4S)-4-BenzyIoxycarbonyIamino-2- 

6lO'^S^ r * v r' Ptl dodecanoylainlno-41-phenyl-butyriq acid ethyl ester 
CnH^ Jta HlL^OBn M i8 D -53,6 (92% ee, p 0.225, CHCI3); Mp. 98-99 



6 *C; *H jslMR (CDCI3) 5 = 0.88 (t, 3H, /= 6.6 Hz), 1.18- 
1.36 (m. 19H), 1.54-1.70 (in, 2H)i 4.10-4.26 (m,'2H), 4.62-4.76 (m, IH), 4,82-4,94 
(m, IH), 5.09 (S, 2H),.5.5S (d, 1^.7 = 8.3 Hz), 6.52 (d, IH, j= 7.6Hz), 7,20-7-40 (m, 
10H); 13 C.tiMR (CDClj) 5 = 14,1, 14,2; 22,7, 25.5.29.2; 29,3, 29.3, 29.5, 29.6, 31. 9 t 
36.5, 38.6,49:6; 51.2, 61.8, 67.0, 126.1, 127.7,, 128C t, 128\5; 128.8, 136.2„'141;3, 
156.0, 172.1, 173.2; IR (neat) 3319, 2923, 2852, 1733., 1691, 1650, 1550, 1454, 1248, 
1053 cm-l; HRMS!, (EI); Exact mass calcd for C32II46K2O5 [M]+ 538.3407. Found, 
538,3411; Anal. Calcd for C32FI46N2O5:: C, 71,34; H, 8,61; N, 5.20. Found; C, 71.12; 

H, 8.67; N, 5.09; HPLC, Daicel Chiralcel AD, hexane/'PrOH,= 9/l, flow rate = 0.8 
mL/min : i R: == 10.2 mih (2#), «r = 16,0 mill (2S); 
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-TfZfrioZLmm (26. 5 mg, 0.0492 iiol) ©AcOE t (2.0 
ml) 5%Pd/C ( 10. 5 mg, 10 mol%) ^^iBTSiH 

bfe 0 #ffi^C©T £H 2 # X \Z «fc 0 g&U, 15-2 

^^%*^U Jdn^n? h £f ? 7 >r -till, ^©Mtl 



5% Dodecanoic acid (2-oxo-5-phenyI-pyrrolidin-3- 

JL--!C/jf h ^)-^ ide 1 [tt] 3 «p +13.9 {90% ee,c 0405, CHCI3);: 
CnHa £j fl j Mp. 118-119 °C; 1HNMR (CDCI3) 5 = 0.88 (t; 3H,J= 6.6 
Hz), 1.20-1.35 (m, 16H), 1,54-1.68 (m, 2R), 2.21 (t, 2H, /= 
7.6 Hz), 2.43 (dt, lH,/=9.3, 13;0 Hz); 2.60-2.75 (m, IH), 4.40-4.54 (m, IH), 4.82 
(d, 1H, / = 8.5 Hz), 6123 (s, IH), 6.62, (d, 1H, 14.4:Hz),,7.20-7.40 (m, 5H); »C 
NMR (OCGIj) § = 14.1, 22.7; 25,6,29.3, 29,3, 29;4, 29:5, 29.6, 31,9, 36,3, 38 j, 49,5, 
55.0,, 125.4, 127.9, 129:0; 141.7,173.9, 175.9; IR (heat) 3295, 3221, 2920, 2850, 
±70l,,I646, 1556, 1542, 1507, 1458; 1282, 760, 698 car*; HRtylS (FAB); Exact mass 
calcd forG22H3sN 2 e2 [M+Hi+, 359.2698. Found 359.2713.; HPLC,Daicel 
Chiralcel ADH, hexane/'PrOH = 4/1, flow, rate = 0.4 mL/niin : Ir = 15.2 min ,(3S), £r 
= 22.7 min (3fl). 



(3R,5R)- Dodecanoic acid (2-oxo-5-phenyl-pyrrolidin- 
? J3fe Ph 3-yl)-amide ' {a] 30 D -40.8 (91 % ee, c 0.345, 
C1 iH» f| ft *' CHCI3J; Mp. 126-127 °G; ?HNMR (CDGI3) 8* 0.8S (t, 
V/ 3.5% 3H, / * 6.6 Hz), 1. 15- 1 .36 (w, 16H), 1 .55- 1 .70 (m, 2H),: 

I. 70-1.85 (m, 1H), 2,17-2.27 (in, 2H), 3.10-3.23 (m, 1H),,4,49 (ddd,,lH, /= 5.3, 7.9, 

II. 4Hz), 4.65 (dd, lH, / = 5.9, 9.7 Hz), 5.91 (s, lH), 6.08 (d, 1H J=4.6Hz), 7.25- 
•7.40 (rii, 5H); 13CNMR (CDGI3) 8 * 14.1, 22-7, 25.5, 29.2.29.3, 29.4*29.6, 31.9, 
36.4, 41.0, 51.9, 55.3, 126,0, 128.5, 129,1, 140:5, 173,8, 174.8; IR (neat) 3297, 3249,, 
2922, 2852, 1699, 1643, 1541, 1457, 1420, 1295, 1242, 1082, 759, 699 cm- 1 ; HRMS 
(FAB); Exact mass calcd for C22H35N2O2 [M+H]+, 359.2698, Found 359.2702.; 

HPLC, baicel Chiralcel ADH, hexane/'PrOH ~ 4/1, flow rate - 0.4 mL/min : tR = 
13.5 min (35), <r = 18.2 min (32?). 
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